Introduction {#sec0005}
============

Parsonage--Turner syndrome (PTS) is also named acute idiopathic brachial neuritis, paralytic neuritis of the brachial plexus, cryptogenic brachial neuropathy and scapular belt syndrome. The first records of this syndrome date from 1887, described by Dreschfeld, and this was followed by many other reports: Feinberg[@bib0160] (1897), Bramwell and Struthers[@bib0165] (1903), Wyburn-Mason[@bib0170] (1941), Burnard[@bib0175] (1942) and Spillane[@bib0180] (1943). However, the clinical characteristics of this syndrome were only fully described in 1948, from a series of 136 cases reported by Parsonage and Turner. These authors named it "scapular belt syndrome".[@bib0185]

This is a painful non-traumatic disorder that affects the scapular belt. Clinically, the patient presents a painful condition with localized upsurges in the shoulder that may last for some hours or up to two to three weeks, with spontaneous improvement. After the painful condition, muscle weakness appears, along with paralysis and atrophy of the innervated musculature in the segment affected.[@bib0190] Topographically, this neurological lesion impairs the peripheral nerves or part of the brachial plexus. In addition to the motor repercussions, there may be sensory losses.

Diagnosing the disease may give rise to certain anxieties both for the attending physician and for the patient, since some conditions with similar characteristics may be confounded with PTS and may need to be ruled out in making the differential diagnosis. These conditions include rotator cuff tears, calcareous tendinitis, adhesive capsulitis, cervical spondylopathy and neurological abnormalities such as compression of the peripheral nerve, acute poliomyelitis and lateral amyotrophic sclerosis. However, the diagnosis becomes probable when spontaneous improvement of the pain and progression of muscle weakness are observed.

The precise cause is unknown, but it has been attributed in the literature to viral infections and autoimmune processes,[@bib0195], [@bib0200] such as after immunization. There are also reports of hereditary forms with specific mutations[@bib0205] or even occurrences after strenuous physical exercise.[@bib0210], [@bib0215] Some viral agents have been correlated with PTS, such as: smallpox, fever, typhoid, influenza, coxsackievirus, parvovirus B19, cytomegalovirus and human immunodeficiency virus, and also *Borrelia burgdorferi*.[@bib0195], [@bib0220], [@bib0225], [@bib0230], [@bib0235] There is strong evidence of an association with viral infections, since there are reports in the literature of epidemic outbreaks in isolated populations, such as one that occurred in an indigenous population in the southwestern United States, with eight cases of PTS.[@bib0190]

The incidence was found to be 1.64 cases per 100,000 inhabitants, in the population of Minnesota, United States, with occurrences predominantly between the third and seventh decades of life.[@bib0240], [@bib0245] Men are more affected than women, with a ratio of between 2:1 and 11.5:1.[@bib0210] The prognosis is good in most cases, given that PTS is self-limiting and has a low recurrence rate.[@bib0210] The treatment is generally successful, with use of analgesics and physiotherapy in order to maintain the range of motion and strengthen muscles.

The objective of this study was to describe the clinical characteristics of PTS and evaluate the results from conservative treatment.

Materials and methods {#sec0010}
=====================

Eight cases of PTS that were diagnosed between February 2010 and February 2012 were studied prospectively. The patients were followed up for a minimum of one year (mean of 14 months). All the patients were asked to answer a clinical questionnaire on their symptoms and underwent a physical examination to assess function. At the end of the treatment, all the patients were graded using the Constant and Murley score.[@bib0250]

After the clinical suspicion of PTS was raised, all of these patients underwent electroneuromyography examination in order to register the peripheral nerve that was affected and confirm the diagnosis. However, in some cases, with the aims of ruling out associated conditions and making a differential diagnosis, radiography and magnetic resonance examinations were used. The inclusion criteria were that the patents needed to have a history of acute shoulder pain with paresis or hypotrophy in the scapular belt. Patients with histories of trauma, previous shoulder surgery, rotator cuff tears or adhesive capsulitis were excluded. This study was approved by the ethics committee.

Results {#sec0015}
=======

Eight patients were evaluated: three females and five males. Their mean age was 29 years (range from 15 to 41). The right side was affected in 70% of the cases and the dominant side in 80% ([Table 1](#tbl0005){ref-type="table"}).

All the patients studied reported during the history-taking that they had experience a sudden condition of shoulder pain that lasted for an average of one to five days. In two cases, the pain lasted for 15 days. In three cases, there was spontaneous remission of the painful condition without any use of non-steroidal anti-inflammatory drugs (NSAIDs). In seven cases, remission occurred through use of NSAIDs and analgesics that were prescribed by doctors at the emergency service.

In the physical examination, which was performed on eight patients, three cases presented intense atrophy in the area of the deltoid muscle and one case showed hypoesthesia in the sensory area of the axillary nerve ([Fig. 1](#fig0005){ref-type="fig"}). Three cases showed muscle hypotrophy in the supraspinous and infraspinous fossae, with positive Jobe tests, which were used to evaluate the functioning of the supraspinatus. The remaining two cases showed winged scapulae, which were more evident when the patients used force to push against a wall ([Fig. 2](#fig0010){ref-type="fig"}).

Electroneuromyography examinations were performed on all the patients in order to confirm the diagnosis. All of these examinations demonstrated peripheral denervation (potential for prolonged action and latency). In one case (patient 4), a magnetic resonance examination was performed on the shoulder, which showed hypersignal with T2 weighting and atrophy of the deltoid musculature ([Fig. 3](#fig0015){ref-type="fig"}).

A physiotherapeutic rehabilitation program was started just after the diagnosis had been made. The protocol consisted of analgesic electrotherapy with TENS in association with deep thermal therapy or cryotherapy during the painful phase, kinesiotherapy to maintain and gain range of motion and, when grades close to normality were reached, isometric or resistance exercises were started for the entire scapular belt. Functional electrical stimulation (FES) was also used with the aim of increasing muscle tonus.

All the patients presented improvements in pain, strength and muscle trophism ([Fig. 4](#fig0020){ref-type="fig"}) over the course of the follow-up. The Constant and Murley scores obtained were between 94 and 100 points, with a mean of 96.37 points at the end of the follow-up ([Table 2](#tbl0010){ref-type="table"}). Six of the eight patients treated presented full recovery of muscle strength. In the other two patients, although muscle hypotrophy could still be seen, this did not have any repercussion on their daily and sports activities.

Discussion {#sec0020}
==========

The etiology of PTS is not well defined, but it has been attributed to viral infections and autoimmune reactions. In some clinical reports, before the symptoms appeared, a period of fever or infection of the upper airways or even an immunological reaction after vaccination was described. No such association was determined in our study.

Males are more frequently affected, in proportions that according to the literature range from 2:1 to 11.5:1.[@bib0210], [@bib0245], [@bib0255] There is no preference regarding the laterality of the disorder, or any correlation with the dominant limb. However, one third of the patients may be affected bilaterally and asymmetrically.[@bib0260] Turner described a case of bilateral impairment, six months after the start of the symptoms. Around one third of the patients develop PTS bilaterally.[@bib0210] In our study, the proportions relating to sex were 1.6 men to one woman. The mean age was 29 years and there were no cases of bilaterality.

There is no consensus regarding the peripheral nerve most frequently affected. According to Turner and Parsonage,[@bib0210] the long thoracic nerve is the one most affected. Magee and DeJong[@bib0255] and Tsairis et al.[@bib0210] reported that the suprascapular nerve was the one most frequently affected. According to Mulvey et al.,[@bib0265] even the phrenic nerve can be affected in cases of PTS. In our sample, it was seen that the long thoracic nerve (*n* = 3) and suprascapular nerve (*n* = 3) were equally affected, followed by the axillary nerve (*n* = 2).

The characteristic pattern of sudden pain with spontaneous improvement followed by weakness of the musculature of the scapular belt is the key to diagnosing this syndrome. In all of our patients, we identified this pattern. The pain has been described as severe and excruciating, and it may persist for hours or even up to three or four weeks.[@bib0270] In our patients, the pain lasted on average for five days, with a minimum of 24 h and maximum of 15 days. The consequences of impairment of the motor nerve fibers, such as weakness and muscle atrophy, were perceptible and constituted the patients' main complaint after the hyperalgesic phase. Regarding alterations to sensitivity, such as analgesia and hypoesthesia, these were minimal and often limited to a small area. These findings were compatible with the classical descriptions and also with more recent studies comprising case series with large numbers of patients.[@bib0215], [@bib0275], [@bib0280]

Electroneuromyography examinations are important for confirming the diagnosis. Alterations on these examinations are generally perceptible three weeks after the start of the symptoms.[@bib0285], [@bib0290] These usually consist of acute denervation and indicate situations of axonal degeneration, with potential positive fibrillation spike waves. From magnetic resonance examinations, the following findings in the musculature affected have been described in the literature: intramuscular edema and muscle atrophy that may or may not be associated with fatty infiltration[@bib0295], [@bib0300] ([Fig. 3](#fig0015){ref-type="fig"}). The increased signal with T2 weighting is due to muscle edema. According to Wessig et al.,[@bib0305] there is an increase in capillary blood volume 48 h after muscle denervation, which favors extravasation from intracapillary sites to extracellular sites. These alterations, which have been described in magnetic resonance examinations, were consistent with what was observed in our patients ([Fig. 3](#fig0015){ref-type="fig"}).

The treatment for PTS can be divided into two phases. In the first phase (hyperalgesia), analgesics and rest for the limb affected, with use of a sling, are prescribed. No corticosteroid anti-inflammatory agents were used, since the etiological identity of the syndrome could not be determined (i.e. viral or autoimmune). Thus, we do not recommend use of this class of drugs, although studies have shown that their use may shorten the time taken for recovery of strength to start and improve the pain during the acute phase.[@bib0210], [@bib0260] After the pain has improved, the second phase can be started, which aims to reestablish and maintain the range of motion, followed by muscle strengthening. In 1960, Magee and DeJong[@bib0255] reported that full recovery might take as long as eight years. However, all the patients treated in our study over the 14-month period presented improvements in trophism and strength in the affected limb. Six of the eight patients declared that they did not feel any difference in relation to strength and pain, in comparison with the contralateral side.

Although Parsonage--Turner syndrome is not a common condition in clinical practice, it is important that orthopedists should become familiar with it and include it in the differential diagnosis when patients complain of pain and weakness in the scapular belt. The diagnosis is clinical and the electroneuromyography examination can be used to confirm it. Other examinations are only needed for the differential diagnosis. The prognosis is good, with spontaneous resolution of the pain in around 80--90% of the cases.[@bib0210], [@bib0310] However, strength is not always fully recovered and the condition may present recurrence.[@bib0210], [@bib0215] Conservative treatment, comprising use of analgesics and physiotherapeutic exercises, generally brings satisfactory results, but there have been reports of surgical treatment with tendon transfers, as late treatment for loss of strength.

The present study has the advantage of providing a report on a series of cases of a rare disease that needs to be remembered as a differential diagnosis for a painful shoulder condition, especially when associated with muscle weakness and hypotrophy. The main disadvantage was the small number of patients in the sample. Nonetheless, our findings did not diverge from the reports in the literature in other countries, with large samples of patients.

Conclusion {#sec0025}
==========

Amyotrophic neuralgia is a pathological condition that is difficult to diagnose in the acute phase. It most often presents as an acute condition of intense pain in the scapular belt, which is generally self-limited and in most cases evolves to functional recovery. Careful clinical evaluation and early diagnosis using electroneuromyography help toward adequate management of the disease and bring reassurance for patients and their doctors, along with information regarding the recovery. Correct diagnosis also has the advantage of avoiding unnecessary examinations.

Conflicts of interest {#sec0030}
=====================

The authors declare no conflicts of interest.

Work developed at the Traumatology Service, Hospital das Clinicas, Federal University of Pernambuco, Recife, PE, Brazil.

![Fifteen years and three months after the start of the symptoms. Note the atrophy of the deltoid muscle in the right shoulder.](gr1){#fig0005}

![Patient with right-side winged scapula, resulting from impairment of the long thoracic nerve.](gr2){#fig0010}

![Magnetic resonance imaging of the shoulder: axial slices with T2 weighting, (A) proximal and (B) distal. Hypersignal and atrophy of the deltoid musculature (arrow) can be seen, suggestive of denervation of the axillary nerve.](gr3){#fig0015}

![Patient with PTS in the right shoulder, affecting the axillary nerve. (A) Atrophy in the area of the deltoid: appearance at the time of the diagnosis. (B) Appearance after three months of physiotherapeutic rehabilitation.](gr4){#fig0020}

###### 

Age, sex and limb affected among the patients with PTS.

  Patient   Age   Sex      Side affected   Dominant side   Duration of pain outbreak   Peripheral nerve affected[a](#tblfn0005){ref-type="table-fn"}
  --------- ----- -------- --------------- --------------- --------------------------- ---------------------------------------------------------------
  1         37    Male     Right           Right           24 h                        Suprascapular
  2         26    Male     Right           Right           48 h                        Long thoracic
  3         41    Male     Right           Right           3 days                      Axillary
  4         15    Female   Right           Right           15 days                     Axillary
  5         23    Male     Right           Right           5 days                      Long thoracic
  6         32    Male     Left            Right           24 h                        Suprascapular
  7         30    Female   Left            Right           48 h                        Long thoracic
  8         34    Female   Right           Right           15 days                     Suprascapular

Based on clinical examination and complementary electroneuromyography examination.

Source

: research data.

###### 

Results from Constant and Murley scores at the end of the mean follow-up period of 14 months.

  Constant and Murley score   Mean (min--max)
  --------------------------- -----------------
  Pain                        15 (15--15)
  Activities                  20 (20--20)
  Mobility                    40 (40--40)
  Strength                    21.37 (19--25)
  Total                       96.37 (94--100)

Source

: research data.
